were recorded at ambient temperature using a Bruker Vertex 70 instrument equipped with a RAM II module (Nd-YAG laser, 1064 nm). The Raman intensities are reported in percent relative to the most intense peak and are given in parenthesis. An ATR unit (diamond) was used for recording IR spectra. The intensities are reported relative to the most intense peak and are given in parenthesis using the following abbreviations: vw = very weak, w = weak, m = medium, s = strong, vs = very strong. Elemental analyses were performed on a Vario MICRO cube Elemental Analyzer by Elementar Analysatorsysteme GmbH in CHNS mode.
S2. Experimental details

S2.1. Reaction of 4[OTf] with Mg to 5[OTf]
Compound 4[OTf] (160 mg, 0.37 mmol) and Mg (10 mg, 0.40 mmol) were combined together and THF (4 ml) was added.
The suspension turned into a yellowish solution after 30 min reaction time at room temperature. After 12 h the yellow suspension was filtered and the filtrate was concentrated to 2 ml and stored at -35 °C. NMR spectroscopic investigation of the filtrate revealed the formation of compound 5[OTf]. Single crystals suitable for X-ray analysis were obtained from the filtrate which was stored at -35 °C. 0.09 mmol) were combined and 1.5 ml THF was added. The vigorously stirred reaction mixture turned immediately red upon addion of the solvent and slowly into orange. After 12 h the supernatant was investigated by means of 31 P NMR spectroscopy which revealed three singlet resonaces at δ(P) = -124.3 ppm, δ(P) = -54.8 ppm and δ(P) = -30.3 ppm which we assign to 10 + , 3 4+ and 7 2+ , respectively. After 30 h, the 31 P NMR spectrum gives rise to an additional resonance at δ(P) = -21.8 ppm being assigned to chloride-bridged cation 5 + . From this reaction we conclude that the addition of a chloride source quenches the reduction process by the reaction with 6 and slowly forms chloride-bridged cation 5 + by the reaction with 7 2+ . In addition, we observe a Clinduced degradation [S6] leading to the formation of 10 + . . The resonances can be assigned as follows: δ(P) = -124.3 ppm to 10 + ; δ(P) = -54.8 ppm to 3 4+ ; δ(P) = -30.3 ppm to 7 2+ and δ(P) = -21.8 ppm to 5 + . AA´A´´BXX´X´´ spin system δ(P A ) = -178.5 (3P), δ(P B ) = -164.9 (1P), δ(P X ) = 13.2 (3P); elemental analysis: calculated for C 36 H 60 F 9 N 6 O 9 P 7 S 3 : C: 35.9, N: 7.0, H: 5.0, S: 8.0; found: C: 36.2, N: 6.9, H: 4.9, S: 8.1. Figure S5 . 31 P NMR spectrum of the reaction of 3[OTf] 4 with 6 after 8 h (300 K, C 6 D 6 capillary). The resonances can be assigned as follows: δ(P) = -124.6 ppm to 10 + ; and AA´A´´BXX´X´´ spin system δ(P A ) = δ(P A ) = -178.5 ppm, δ(P B ) = -164.9 ppm, δ(P X ) = 13.2 ppm to 9 3+ . vacuo produced an orange oil. This oil was dissolved in CH 2 Cl 2 (2 ml) and n-hexane (6 ml) was added until a precipitate was formed. The precipitate was filtered, washed with n-hexane (2 x 2 ml) and subsequently dried in vacuo. 14[OTf] 2 was obtained as yellow, air and moisture sensitive solid. . The resonances can be assigned as follows: δ(P) = 107.8 ppm to 1 + ; and AA´BB´ spin system δ(P A ) = -49.9 ppm, δ(P B ) = -24.7 ppm to 15 3+ ; δ(P) = -55.4 ppm to 3 4+ . and asterisk is assigned to an unidentified side product.
S2.4. Preparation of [(L C
)J(AX) = 1 J(A´X´) = 1 J(A´´X´´) 1 J(AA´) = 1 J(A´A´´) = 1 J(A´´A) 1 J(BX) = 1 J(B´X´) = 1 J(BX´´) 2 J(AB) = 2 J(A´B) = 2 J(A´´B) 2 J(AX´) = 2 J(A´X´´) = 2 J(A´´X) 2 J(XX´) = 2 J(X´X´´) = 2 J(X´´X)
S2.5. Preparation of [(
Pt N N P A P A L L [OTf] 2 L =
S2.8. Preparation of [((L C
)P X P A P A P X Au L C L C L C L C Cl Cl [
S3. Crystallographic Details
S3.1 Structure solution and refinement
Suitable single crystals were coated with Paratone-N oil or Fomblin Y25 PFPE oil, mounted using a glass fiber and frozen in the cold nitrogen stream. X-ray diffraction data were collected at low temperature as indicated in tables S3, S4 and S5 on a Rigaku Oxford Diffraction SuperNova diffractometer using either Cu K  radiation ( = 1.54184 Å) or Mo K  radiation ( = 0.71073 Å) generated by micro-focus sources. The data reduction and absorption correction was performed using CrysaAlisPro, [S7] respectively. For further crystal and data collection details see tables S3, S4 and S5. Using Olex2 [S8] , the structures were solved with SHELXS/T [S9] by direct methods and refined with SHELXL [S10] by least-square minimization against F 2 using first isotropic and later anisotropic thermal parameters for all non-hydrogen atoms. Hydrogen atoms were added to the structure models on calculated positions using the riding model. anions and one isopropyl group. They were restrained using the SIMU command. The C-C bond distances of the disordered isopropyl group are constrained using DFIX. crystalized from a mixture of dichloromethane and pentane. Two triflate ions and one dichloromethane molecule is disordered on a special position. To achieve a stable refinement these moieties were restrained using SIMU. The relatively high R int is due to sample wobbeling during measurement. 
S4. Computational Methods
S4.1 General Considerations
The geometry optimization has been performed at the PBE0-D3/def2-TZVP level of theory without symmetry constrains by means of the Turbomole version 7.0 program.
[S12] The minimum nature of the complexes has been checked by using frequency analysis. The orbital analysis and NBO calculations [S13] have been performed at the same level of theory using the Gaussian-09 and the GaussView program to represent the molecular orbitals. [S14] For the theoretical NMR studies we used the DFT/GIAO (Gauge Including Atomic Orbitals) approach as implemented in the Gaussian 09 program to estimate the 31 P NMR chemical shifts. The level of theory used was PBE0/def2-TZVP and the molecular systems were completely optimized in acetonitrile. The primary result of a quantum chemical calculation of NMR shifts is the absolute magnetic shielding (σ) (i.e., with respect to a naked nucleus). The chemical shift of a substance S with respect to a reference compound is then given as:
We have used phosphoric acid as reference to estimate the chemical shift. At our level of theory, the absolute shielding of phosphoric acid is 293 ppm, which is in quite good agreement with that previously reported in the literature at the B3LYP/6-311G level (295 ppm).
[S15] It should be kept in mind that the experimental reference compound for 31 P NMR is 85% aqueous phosphoric acid, for which one can hardly obtain an accurate theoretical magnetic shielding. [(L C P(Cl) The -accepting property is related to the LUMO energy of the ligand and also its shape (ability to overlap with the d orbitals of Fe). That is, if the energy of the LUMO is low, its electron accepting ability increases. In Figure S10 we represent the LUMO of [ The optimized complexes of 12 + and [(PF 3 )Fe(CO) 4 ] are given in figure S11 . The theoretical distances are in good agreement (slightly shorter) with the experimental ones, giving reliability to the level of theory. 
S4.2 Additional discussion, Figures and Tables (see also main text)
-L C P=PL C ] 2+ (left) [L C -P- L C ] + (right).
S.4.3 Cartesian coordinates
S.4.3.1 [L C P=PL C ] 2+ (Figure S12, left)
